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Further Note on the Volume Changes which accompany
Magnetisation in Iron and Nickel Tubes. By Pro-
fessor 0. G. Knott, D.Sc, F.K.S.E., and A. Shand, Esq.

(Read February 18, 1895.)

In our last communication (read July 2, 1894) we gave the broad
results for three nickel tubes of various bores (see vol. xx. p. 296).
In these experiments the screw stopper through which the capillary
glass tube passed was made of brass. This brass stopper was used
because of the comparative difficulty of working nickel. We were
led, in the course of some tentative experiments, to use this brass
stopper with one of the steel tubes. Now, in the earlier experi-
ments with the iron and steel tubes, we had used an iron stopper.
We were hardly prepared, however, to find that the mere substitu-
tion of a brass for an iron stopper should produce such a marked
effect, not only on the amount of change of volume in given mag-
netic fields, but also on the manner in which the volume change
varied as the field increased or decreased steadily.

This result at once proved that it was absolutely necessary to
furnish the nickel tubes with a nickel stopper; and, in the present
note, we give a comparison of the volume changes in Steel Tube V.
with (1) an iron stopper, (2) a brass stopper, and of the volume
changes in Nickel Tube I. with (1) a nickel stopper, (2) a brass
stopper. The numbers in the first column give the magnetic fields,
the others represent dilatations or changes per unit volume, the unit
being 10"7 cubic centimetre.
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In the case of the nickel tube, the difference in the two columns
is not of any great moment. With the nickel cap or stopper the
changes of volume are slightly greater. This is very much what
one would naturally expect to find. For the nickel stopper has
the effect of lengthening by an inch or so the magnetisable bar, and
the tube portion of the bar so lengthened will be more effectively
magnetised than when the stopper is of a non-magnetic metal.

But it will be noticed that the behaviour of the steel tube is
greatly altered when the brass cap is substituted for the iron cap.
Thus there is no change of sign in field 200 when the brass cap is used,
and there is no maximum negative dilatation in field 400 when the
ivon cap is used. In short, the character of the stopper has a marked
effect upon the whole character of the strain. It is easy to see that
the iron stopper will tend to increase the induction into the tube; but,
except in the way of diminishing the induction, and so altering the
accompanying change of length, we cannot credit the brass stopper
with any effect upon the longitudinal strain. It is as a disturbing
factor in the transverse strain that we must consider it. It does
seem extraordinary, however, that a stopper, whose hampering
action is confined to one end of a fairly long tube, should, by its
inability to yield to the magnetising forces acting on it, produce
such a marked effect upon the volume changes taking place in the
tube as a whole. A closer investigation of the phenomenon may
throw some light on the character of the strain accompanying
magnetisation.
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